
Future Accelerator -

based Neutrino 

Physics in Asia
TAKASHI KOBAYASHI

KEK/J-PARC

150815

Nufact15

Rio de Janeiro

35+5 min talk

1



Contents

u Japan -based experiments

u J-PARC accelerator status and future prospect

u T2K future

u HK

u Extended T2K

u Asian activities and ideas

u Indian activity

u Chinese idea

u Korean idea

2



Workshop for neutrino programs with facilities in 

Japan

Aug.4 -6, 2015, J-PARC

u Main goal of my talk on the program in Japan is to digest 

discussion in this workshop

http://www -conf.kek.jp/ws_nu_prog_in_jp / 
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Hereafter referred to as òFuture Nu in J WSó in this presentation



Accelerator neutrino 

program in Japan
u Toward understanding of whole picture of neutrino mixings and 

masses 

u Precision measurements of oscillation Ą testing 3x3 PMNS picture

u Determination of CPV phase

u Contribution to mass hierarchy determination

u Search for new phenomena

u Sterile, Lorentz invariance violation, NSI, etc

To attack big questions in particle physics, such as Quark -Lepton 

unification, origin of matter dominated universe, etc

u by international collaboration

u Under the global context of coherent/competitive efforts

u using

u J-PARC proton beam with increasing beam power

u Super-K Ą Hyper -K at ~300km

4



J-PARC 

accelerator 

status and 

prospects
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J-PARC Facility

(KEK/JAEA

Bird s eye photo in January of 2008

South to North

Neutrino Beams

(to Kamioka)

JFY2009 Beams

Hadron Exp. 

Facility

Materials and Life 

Experimental Facility

JFY2008 Beams

3 GeV  RCS

CY2007 Beams

181MeV Linac

Č400MeV

6

Design intensity

RCS for MLF: 1MW

MR for PN     : 750kW

Japan Proton 

Accelerator Research 

Complex J-PARC



Accelerator status
u Recent upgrades

u LINAC energy is upgraded from 181MeV 
to design 400MeV in 2013

u LINAC frontend (Ion source, RFQ) 
upgraded from 30mA Ą 50mA in 2014

u MR inj collimator capacity increased

u MR RF Ą introducing FT3L new cores for 
higher acc grad/higher harmonic.
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Demonstration 

of 1 MW-eq.

To provide stable 

1MW beam for 

user, 

reinforcement of 

the anode power 

supplies of the rf

power amplifiers 

is being done in 

2015 summer 

shutdown periods. 

3GeV-RCS  

~350kW stable operation achieved!



Path toward >750kW
u Higher #p/bunch

u LINAC upgrade

u 400MeV (2013)

u Frontend (Ion source, RFQ) 30 Ą50mA (2014)

u Reduce beam loss in MR

u MR RF higher harmonic (2013 -2017)

u BxB/Intra bunch feedback (installed)

u Injection kicker pulse shape correction (2014 -2015)

u Increase MR collimator capability

u Č 3.5kW loss

u Higher rep late ( 2.48s Ą ~1s, x2)

u Replace MR magnet PS : plan 2016 -2018

u High gradient RF core (2013-2017):R&D
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Enable RCS 

operation upto1MW



New power projection
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<1.3sec cycle
2.48sec cycle

Original design power
750kW

[Assuming MR-PS upgrade is funded as scheduled]

Kicker/Septa/RF upgrade
MR-PS replacement

The high repetition rate scheme is adopted to achieve the design 

beam intensity, 750 kW. Rep. rate will be increased from ~ 0.4 Hz 

to ~1 Hz by replacing magnet PSôs and RF cavities.

700kW

800kW

900kW



High Intensity beam study in MR

1
0

Beam loss due to the 

horizontal instability

�' BPM signal

Horizontal

Vertical Near future tunable knobs to reduce beam loss:

Injection kicker improvement, BxB feed-back, 

2nd harmonic cavity, VHF cavity, etc.

- at the new betatron tune (22.239, 21.310) -

High power trial with two bunches

Extracted beam : 6.82e13 ppp (132 kW eq.)

Bunch 

number

repetition

period (sec)

Beam

power (kW)

Beam

loss (kW)
Notes

1 2 2.48 132 0.42 measurement

2 8 2.48 530 1.7 estimation

3 8 1.3 1000 3.2 estimation

Total beam loss ~ 420 W

June, 2015

New!

Became possible to aim beyond 750kW


